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(54)Title: METHOD AND APPARATUS FOR CONTROLLING MAGNETIC PARTICLES BY PIPETTING MACHINE 



(57) Abstract . t.. 

A method and apparatus for controlling magnetic particles by a pipetting machine to carry out 
a pipetting processing for the collection of magnetic particles, their separation from a liquid, 
re-suspension by suspension with high accuracy, high sensitivity and high reliability. A separation 
region, where a magnetic field acts, is disposed inside a liquid passage connecting a distal end 
portion to a reservoir portion. When a liquid suspending the magnetic particles is allowed to pass 
through this separation region of a pipette portion for sucking or discharging the liquid, the magnetic 
field is applied to the separation region through the side surface of the liquid flow passage so that the 
magnetic particles are attracted to the inner side surface of the liquid flow passage and can be 
separated from the liquid. 
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20 t = n X t „i „ -©^ 

D r 5 A ^ffl i/^ 6 :: t t^-^t- ^ t 7° n 5 a ©it lU L iif 
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5 . ?):cDii@(c^;s 9 {i-rn{i\ ^a^— h 2 9 {i. ^tl - h 'J 

10 a. mm^<^-y^m^-r^o 

>{C?^£oT. JilSXx- i^^JtSHSlS 4 4. t"^.;/ h^JSgiSP4 3. PM 

15 i^ti^ tr^.> hM(aisp4 3(r(±. mizm^comm'^Mm-r 

r^T^JJ^^g 3 4 (1 J; oTtS^ tlT*> ^JfMl^S 3 4 ©ItTj^C: 

^mxtiUA 7 ^iO^ LT^^flx «in$ijii]|^g 3 4 7 >r iu^a? 3 9 

HI 1 ^ -^J'ff^stlTgii^n/c^fliiJIJgil^^^®® 4 1 a 

25 tc^:^ b/c t>0"e^ -So 

cc:T\iii4ibcD-9-^. tholej m^(Dm^itt} - h 'J 

i^^H 2 5 ©yt<4S<^^ bT*> 0. T S T E P J (DmiZit^ ^T: 

iz'f)sb^m^tixi^?>m.m(Dmm'^7f^-ro cct\ rpej tit. 
mnmt'f-^mi^. titm^m. rcoj tu. mwim^yj^ 
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-So 

H {1 oii ^ c: M#7!?-«^f X. S :: t c ^j: o 

(i (-) (Dm^t i^x^m^n^o 
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5 mW (i5fe^) :^ e- KJi. ^Bf FbI-c f--^ V h ^ ^ P -imi^^*: 

M-r ^m<Dmt UT. ii^ 300Ati/sec mi^xnt?rL^>o 

15 i^^fl 2 5 CDM;S7!?<^TX.'SB#rHl -So 

;$:^Jfioj^M-eii. riNC#j ij^miKt. ^ 3 
T^^'l> c t7&^^>HJ <^>7!?^/j:cfc ^ {3. S t5 tS)-^' 2 0 t:> ft ^ ® "C. 

2 O 2 Xt"-;/ yj^t^ta^-r ^ C ^7!?^ lulBft^F^^g^tif^ 4 8 2 (I 

sEQj mEcD^mz^m^tifcmmit^ '>->b->x#-^-t:$,*9> 
25 c cDiiii#(r?&-^Tmii7:?'<tf t)n6 c t (cni: t^^oT. ^^izmm 
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. n 1 1 CD r 1 J (DMm(Dmmmm^ taj tv. m i m^cD-^ y 
ommmm. mi i© r2j ~ rej (D^m(Dmmwm^ tbj t 
>iiiicDr7j~ri4j txcDmmcommmm^ rcj tu/c 



^Jx.{i\ A©||i&Btf^;:?s- 8 3#. B ©^illBf TbIt^M 0 1 C CD 

- -> 3 V(Z)Bf ^B17!;^'i. A, B, C CDHiftB^Fal^i^^-r ^ J: 9 {' bT 
25 feav^o 

^•^c:. rsAj . rsBj . rsCj li. ^^E?LScD}t^<^^{:t 

fzm^izmtE.mm^<^ - y^^u 4 8 stickoTis^^n^ taj 

. TBJ > rcj iz^MmX'£,-^mt-t^m.m^mcDfzibiz^ -^^cd 
ii!im.(D-^mizrfi:>ti6^M(D^mcDfiisblZ'j^-W^A:mmx$> ^ m 
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IB TAJ . tbj . rcj (Dwrn^io hm^m<m^^tixi^^o 

mizm^it. TAJ . tbj . rcj (D^mitmrn rsAj > rs 

bj . rscj om^^^ hm^&<.^A.^^o{zs^m-r^x'Dmtz 

5 -ecDf&cDJtTF^ UT{i. m^lt. — 7t (HOLE) {C 2 

^r^- t ^^mx-^^o m:^it. s o %(Dm^m^\ 2 0 
p (D^mmmuiZ'^w^ti. ^^^^ h^y-:/pcDmm^iz^^^m 

-y :/p®^^^Sjl^ 1 1 ) xno z t t LTl^ 
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nT^Pt^^fc-r- tfj-^-t^'fm^n^o cn^m±-r^tzisb{z^ 



15 ©Jt^fCg^o TtTt)n<5o 

■r ^ miE^mTj^m^m^jf^ 4 8 2 li. ^'jx.ii'^- ^ ^7&^^ 
20 y's 1 2^T*-^$>o. umcDum. -fSg. ^f* 

C C t:\ X-r :/S 1 —XT- >^ y S 1 2 cD#^{i, ^ 1 1 llcD# 
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8 a 7!j-^'^ili ^ ^iSgj^S 3 4 li^^^^ h 2 9 J^CJ^Xt-- 3 
2 «y «y 2 2 ®{iS^T-^i!j$ii:^o ^ LT. ^ii^^.y 
h 2 9 ^F#T>T. 4 ii© y X;UN{C t:^ «y h f- :7° P <^ ^ ^ $ -ti: 

^ LT. ^9^^^^ >y h 2 9 J^OVXIiXT^- 3 2 cJ: 0 

15 . iS:i:©t:^>y h ^ «y <S-ffll>T. ^{^Wff IfB 2 7 ©Rjf^®=^i* 
^§s*N^>k:>^fi©^ 1 L::n<&:^ - h U i^Wfl 2 5 

~(D-)i- h >; 'J^^ 2 5(4 ^f:^) ®^2L?l7&s0f^(D|SPi(C^-r 
25 XT- «y 7°S 1 a ©^ 1 ©1^^^:{Co^,^T© >4^^^-'>3 > 

©Bfrel^filffl LT. «y h 2 9 S:([>'X7^- >^ 3 2 

H 2 ©^^^$:^^o^^T©ft!l©M©:^ - h 'J -j >^^fl 2 5 (ro^^X 
©^!tS{C#0> [^^t©i§@©MS7!?^fTt)n'5o C©J;-5(3UT. 
a^-^^y h2 9 ©^fflB^Fal7:?^'fi^ -5 =S-M©^!!LS7!j-<=fft) 
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X-r :7°S 2 -r. ^a^— h 2 9 (i. ^2 ©^{*® AO^iiS^ 

T^©^ 1 ©-r 3 >©BiprBi{i. mmMiW(Dm.(Dm i © 

10 nfc:^7- h U i^^fl2 5 C-t^Jt^nTV^/cM-^jS^Jtifiti'^^;. h 

■t^mnwwf-2it. h'^y hf-y-fpcD^mmm^i i a^mm 
-r^t^tr. mh'^y h^yzfpcD^ymi^mm^titzm^McDm-^ 

25 < m^mii. t/- h') y -y^^ 2 5 (Dm 1 /tcot^m^nTiif 
^i^^n. i^ii{$«fi:^ 2 ©<?5^7:?'^-jiiB f-^ -y -y y p c^-So 

;^ 7^ "7° S 3 a T\ _hi2 >y h f- -y ^ P (i. mtSi^^i):^ 2 ^ti 
m L S ^ ^ 2 Tt-^- 1 it ^ n ^ o 

Lf}^ EI 1 1 {c^-r J; 9 {c. rp^^w 1 *s 0 J ©liB c :7 5 ^" 
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r^S 5 izmtjo 

n 2 ©-r >'^^^- 3 >3&-^'i§if^$n^ i:. mi 3 (a) iZTfs-r 

25 ^bT. b°>^:7'7!,s^*.T 3 1^{*:CD^ 1 CD-r y^^^^- 

^m^^^y h 2 9 (in 1 C ©MS ^ o ■ 
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X -7^ >'° S 9 a -LIB -y h ^ >y y P li, gfe^^n/cai^i^: 

^^no d tT\ 2 tsK^ 7 ft^-ti- 

•r- y 1 1 a T\ 1 0 KiZ^Wj^it^ :^9-yy'S 1 2 "C 

p(i. f^vy h^^^y yg^2 4 c^it^n^jt^n-So 

H 1 ©^i*:(ColATJIii_L©Ma7&^*«-7-r HI 3^ (a) 

^ d t ^ o 
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^(D^msA, SB. s cizm^x. :^^comm(D^m^rinzm.m 

5 >^^^b. H^IBS E Q ^jfJUft^^ 4 8 1 li. Huia5>a^- 

10 /sfc. zommcDmrn^zisi^xit^ 4^ffi©^3'^-rL^^y h 2 9 

15 m 2 ff^^.^j 

fpjtc^iijb. tf^>;/ h^y-y'p^mmi^x^mi'^m^rfo^m^^ 

20 «y h 6 6 . SC/P MTT^j-^'JbTKl LT. mm. m^OA^y :t h > CDsf 
m^noyt^mi^^-y h 6 5 TJJ^IgJ^ '^nTl^^o 

25 #25:a^i^1ii*:t4^®^^^fi^9 - t7^>-<Tg^ 4ii7:?>^nj:^5>^£-:i-- 
-y b 6 6 LTl^-So 

^/c, ^a-o-^ ^y h 6 6 ® y X)i[zmm^ii. "i^mv^mm^rrr) 
f^^y h 5^ -j-fY'-b<-tLXi^Mz^mxmw-^nx\,^^ ^ 

1 ■f}<t&lf ^tlXl^^o 
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n 1 5 izTT.-tx o (I. :^mmmizm^ti - h u >y i^^^fi 6 3 

^It 8 flao^t® 9 — :^©4ffiC$) §/t{i. CD iij^ffl 

15 ^g57i)-^-|^lSlfl5cag8 bT fe. 5 2 (ClR^$n/c^3|?4^7!j-<M^ 5 4 

o 

ttc. ±/ - h 0 y i^mfs 6 3 (ilE^XT^- ^67 O 4'>l:^:^fa] tj- 

20 6 5 ofeatM-^-r -5 cfc -5 (c^s^n^o 

^';/ h 6 5 5 3 7!?^ T ^ T' 6 C tT^^-^^fe^ 

M^^— >7 h6 5 {iSi&®ieMi*^"^«}:<^^o Jbia 4 ilO^^^JLZL .y he 
6 ::C;KCol^T ^ti - h ') ^ i^^fl 6 3 o /c3feC/ 

. 25 . {C-r^ C ird/A-So 1^, tl- h y i^^fl 6 3 <&^T|^— (lUfe 

li> ^^rRlj^OLj:: h 6 5 (D^mit. 't' © 2 flSl ® :^ - h y 'J 
^fl 6 3 ©M^fflyt 5 .3 ©^itS ^1-ffiiJ© 2 ^©©M^ffl/t 5 3 ©{i 

C®^«{i. — M 4 Ha®:^ - H 'J i^'^fl 3 2 {r^a6^m. 
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5 ^m. (D,^.-c^ts^o 



s 3 mmm 

mi 6 li. ^{^mw: 7 9 ^Tj^Lfzho-ch . ztnt±mm 1 m 
mm tmmizmm^mi}mm^ nx ^ (D . c (DmmmmnztiLxii 

15 7 8^^LT^^^o f^. CCD^f:*:^^ 7 9 (i^^^fflij^^^ >y h ( 
PMT) {tm^XtXl^^ m^X^ ?M^(r•ot,^TIiM^^fflcD^g# 

lfh>tlfztf- h •:<?^f5 7 b 8 mW.^^ tlfz^^zT ]y - h 8 1 
25 (J-^>nTl^-5o 

^/c. x7^->^8 o(c{±. zap^f5 7 6, 7 7 ^nxi^^ 

e>nT:fe 0 . ias^S^ 7 6 (DmUizit. b - h :7'd ::7^i,^{i t - 

o°c) (Di^mn^ViWiizm^-r ^ z t:^<x^ i\iLCD^mmn 7 7 
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10 ^ 4 w>-mM 

c (Dum^mz.ii:i LT{i^^3^gi59 8 ^n/r 37 >y 5^4^- pjc- 
9 7. SO'3t^?:zRIJ^^- -y h (PMT) 9 6^«X.Tt^;5o 
Jtifi^Sfe^^^y h 9 llBLV^it^m^^— -J h 9 6{CoC^T(im 1 ® 

tj-^n/i*- h >j -y 9 1 t:?^ ^ifig^n/c^fiy u- h 9 2 

-LIB:^ - h 'J -y i^^H 9 l©^/t(C{i. ib'£-^flU,m:Bi.rj^^ 
hU-yi^^^ 9 1 {i^i*:^->- U >r L/;^^^,T:-3l*S$n> ® S 
±sS^f5JlX^^ 9 5 (i, Ell 8 (C^-r ct -5 (I. ^i4:7:?^*KS^7!?N <^> T^i 
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10 ^19 7!j3£ia 2 2 {C^^VnT. ^B^.^J(r#6|^g 1 0 0 (Dm^ 
m 1 9 J^mm 2 1 C^t-ct -5 {::> c: cDff^S15»Jfr'f^6^g 1 0 0 {i 

15 s m^mm. 1 0 0 fcM-^^ii^ (Dpm^no cpusc>'y^'j i 4 

0 ir. :^7- h U 1 5 1 ® Jt^^Ptif M^O^^^® 

®g^<^tf -5^^^ 1 4 1 HUli:^- h 'J ^y i^^fslffg^lX 
^iSctB^ 1 3 1 izmm^tifzti - h 'J -y 

^fl 1 5 1 ©[il^XT^- 1 3 1 ©4''i:^(:iifit^:^©C(rft^ n/c/^ 
20 - 33 - K^^<- :3 - FI%IXSP 1 1 5 Tl^^irXoTgl^-r =1 - 

K^iK^fje^gp 1 est. ^w-r^o 

IXgP (OMR) . :7a'ye-7=^Xr?. C D R OM. ii^r^JC J: o 
25 T. =^i*:liaif lEOgljAl^Of'Jfai^-r^gllA:^!^]^^]^!! 1 4 7 i: 

f£#ffi:tj^^T-5 y 'J y ^m&m^m-r^Amti^ i 4 2 t-^-y 

h§ge©$'J?ai^tT-5 t:°^«y h^g^if^USP 1 4 3 HJ^X-r-i^ 1 
3 1 ®$ijeiJ^^f -5 HI^Xt^- i^M^SR 1 4 4 fjiaiU^XT^- 

4 7 



wo 97/44671 



PCT/JP96/01333 



r>U^^PmU 1 4 5 miE^P MT (Dprn^rf z> PMTpm^ l 4 
6 i^. m2 2^. 1 7 2 fi. ^i^^^ y h<DX 

Yzyji^cD^m^mm-r^xYzxr-- i^mm^^. i ? 3 

ttz^ pl£C P USC/^ ^ U 1 4 0 {Cli. :7°n ^'^ A{C J; -^T. 
A:tia5 1 4 7 LTIt^ ^ n/c^ g 

1 4 8 i:. Mft-r^mM(Dm\\mm^^tsti- h ^ -:>^i5 1 
5 1 izmr ^mm^i^ Lfzti - h y -i^^ti i 5 i ©-5 -e>^^-r^ 

^*sft^F¥s 1 7 0 m%zpuT%mu 1 4 6 ^iO^ bT# "^n/c 

15 ^m^lWt/f-9-6P^Jf#l& 1 4 9 7&•?^t)^5(;^nT^^^o 

^55J®${JSg]{^BUl5glljA:tjM?aigl5 1 4 7 {C J: -^T^iJJSS^n^o lifiS 
CPUSC/y^U 1 4 0 C J: '^fifi^^n/clgiSm^^^ 1 7 0 (i. 
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-i^ 1 3 1 izmm-r^^^izm^ir^^ ^^m^ii> mmmTjk^ i 

4 1 ©MMtl^^-T'^^ :^ - h U i^^fl 1 5 1 ^^IM g ©-^ tfiJc 

PI 1 0 7:)>'^> 1 -^^-Dmm-r ^m^(Dtf - h v'^^ i 5 i 

SX-r- 1 3 1 {C5 >yA(I^^^n^o 
10 ::©J;-5(cLT. i^J^^nc :«7 - h U i^^fl l 5 1 cD.Hijiaisie:^-7^ 

-i^i 3 1 --©g^7j>-^^7-r i:^ fjfec p us:?>' y ^ >; 1 4 0© 
mTskizx-ox, mmmn:^^- 1 3 1 li 1 lt. buib^^- 

- KI^IXgB 1 1 5 {i. h 'j i^^m 1 5 1 ® 4•^l:^Ci5V^S^{' 

15 cntCckoT. Huiac p usD^/ ^ 'J 1 4 0 (Dmm^-^ ^ - 

1 4 8 l±. m^M^fifc^i:} - h U «y S^^fl 1 5 1 [Z{^^tifz 

Y{zm-^\.^x^ ^iig©ig[fi. ^Wi^mm.-r^o 
6o b7:?^fc. -eoiJ^-e^nii'T'.c^-^ < hi^x-t^- >^ i 3 1 (Dmv^^ 

25 . 1 o©;^- h U .y -:?^S(C•o^^T©Ma7!?■^'^Tt-'5 tT:\ ^M:^ 
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10 -r^t. mncom—mM (D^—Mmiz-Di^x ^ mw^cDti- v u 

^ =L^ - B >^^f oTl^ -SraKC, ^CD-r >^^-N:_i/3 XD^TbI 

15 mm^m^fro :i tt^x^x^mmxh^o 

j ©iis i ©-ry + ^x^-s/a 

20 ©-e^^o 

25 luieisi— h y i^m^-^-^mm^nxna^m&mnzm^^x 

fiP t. > P X n ^ . + R ' i ^ I i X^^o 
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10 & it^ ^(DXo izLxmmy<^ - y^m^T 

o 

15 ^ki^MmcDmx^mu ^^mT ^ o m^mmomco-m^it^ #Ji 

a Tir t) n ^ a ® II ^ o tH it M S B# TbT © IS S ^ © # II S CD s 

it^mKiz^mij^iEm-r^o 

i^mm:^< 2 y y°(Dm^ izB tc t-/3<^^^ m.i^mm.f}< s y 

25 y©liB {IF t G <t7:?-^'fea irr 5o 
©SIS©fflil^fc^aH^-So 
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5 2 0 :®gDli3 2 nc cd T- gij cd i:^' 

i 7&^'^). IU^Xt-- 1 3 1 7:?M [Hgr aPsKr. :^ - h 'J C^^fl 
5 if/ 3 0 ^7:?-^"5Itgi: ^^i§giS[7:?-^ 2 ©^-^(Cli. :^ - h 'J 

- h 'j 'Jm^ 3 3 0 ^ t -m (i'j^ft^fi^T ^ o ^^Tl^i 

15 m-r^o 

20 -r^ lig E {Iol^Tli. 4 l^f*;!;^^® ISB D {rol^TIi 

25 (Dm^m. /ctX.{±\ ^^Xe 1 lis E CD 4 li 

CCDJ;-9(CLT. - 1 4 8 {i. ft^^n/c^ 

gicoi^T. *^$J!j^fi9 7AMa^^°^ - >^is:^ LT. ^it^^La^^°^ 
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10 A. ^ -DN A. RNA. m- R N A * /cli :/ 5 X $ K^®ft?$ 

fifCit^^^^xT^ V. h-:7\ -fk^?:|g7fe> mit^^. mm^^t^m 
15 NAcDjfitB • miR - mgi^s^(ct>iSffl-e^-So 

tjizx-ox h'^y y -^^ (D mMm(D[H mm izmm^^ mm ^"^tz 

25 iS[?iJ©^-r ^ o7°b- LT t)^(.>o d CD ^7 a :/ u - 

±.^^ ^ Z. t:^<X^ 6o 
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m ^ <D m m 

mm itim(D^m^iz J: ^m^m'^i^cDumyj mo 
3. Mieh-^-;. h^o^mmm^it. mmtu^^^m-r^tzib 

20 {ai:;^^o 
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s 2J[i(Ji©y X;uc^f^«y hf-^y^^-^^SL/cit-^t::!*. If 
25 ^©$Bia 1 7!>M 1 0 cDl^-rn7:?Mcgem®:^^£^I^Bf (ctr^j: -5 - 
i:7&-<"Jtg/ci: d t^#gfei:^^IS^cD®5ffl 1 Tom 1 0 ©^^T■nA^ 
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©wte> ^m. wm. mm. mm. mm^L<itmmiz^^m 
m(D^mm(Dmi'?^^^^tsm7Fmm^A:t}L (s i o o) . 

5 mniZ'ii^m^i^7F\H^^m^fTL (s i o n . mm^ntcm^ 

-y^mmv (s 1 0 2) . mm^mmynt^^^mmmnzM 

ff^ (SI 0 3) C i:^#'<t irf^lt^cD^ia 1 7bm I I (Dl^ 

20 14. nm^. mm^muRO'^mu^^Mmmi^. ^ 

^m^^y ht. mmw.t. Wim6^mmmnizM\.. \z°<y h 
25 ^<Dnmmi3^'hmm<'^m^RisLttz{im < fzisbizmmmcom 

^mmmizMT ^wm^n -0 mm^m t . ^^mm.izx 
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o^m\ 3 7!j^i 7 ®^^t^•n7:?^(rls«t^tL/c^S'^£^i^icfc 
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9. mm^n.^umm^ummm<D^m^^n. mBimiZ'j^-^m 

(D^m. am. mm. mm. mm. mmmL < itmrnm^^iz^^ 

ts^^ ( 2 0 0 ) t. xti-^tifcmt^^Tf^mm-^m-^i^x. ^ 
a^^f Ci^^^n^m^l^^^Mtft-^}t^l^^p^/f#l^ (201 

2 0 2 ) t. mi^^mmy.\tmtz^^^mmm.^-^-^i.. fk"^^ 
^ - ymnmyf^^m (2 0 3) t^^-r^ct^ii^mt-r^m 

2. ^ig^-FtLT. m^omi^h'^y hU(D^m^^<mfc 
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15 2 6. mmmik^^-r ^mm^^m:^. mmi^Uiz^^^ mmm 
2 7. mn^m^mizmM^iZ'^^mt^i^ h ::^'"-&^m^c7)^m;^ 

o 

2 8., Rl^^^^*:{Col^T. SEc;:. il^^. ^^^CD^^iigT- 

>f^®iBffl 1 3 2 7 ®l^•rn7^?^('isa^n/■c^zi1lc -sa 

5 9 



wo 97/44671 PCT/JP96/01333 



6 0 



wo 97/44671 



PCT/JP96/01333 



[1 9 9 6^10^286 (2 8. 1 0. 9 6 ) S^^^^^S : tBJP^^?;](Dff *(75fElS 
1 - 3 0«!grH/^lt*cD$5ia 1 - 3 6f:iB$i^x.'btb/c„ ( 9 M) ] 

It aI< O 15 ffl 

<^m:^v^m\^m-iLi^m(D^mizm-r^mm. m&^v<iti\zn 

^g. mm. mm. wim. mm^L < ummiz^;hmm(D^m 
mcomr^^ki^^^t^mTrsmm^xti L (s i o o . A^^n 
f^MMzm^mmxit^m^titzmmizm-rii^x. mmmn^Zii!,'^ 

M-^^mTs^i^m^m^frL (S 1 0 1 ) . PtJf^n/cft^l^^fr^ 

(s 1 0 2) . mm.^mm.jni^mmmmwnzML. 
^titzmm^m^<^ -yizm-^i^xmrnmncDmyf^^no a s 
1 0 3) z t^!^wit-r^^mmiz^^m\±i^n^(Df^m:^^ 

o 

2. }z^y hucDmB^^mmmuizm^mi-i^cD^m^^^^ t L 

ciB m ^ n ^ a ^ ( r J: ^ ]^ 14 CD $fj :^ „ 

mx±mm^\ i^^tm-r ^Mmizi^i^xm^mi.^^mm-r 6 <i: 
o izpm-r ^ z t ^nm t-r ^m^cDmm i xii2(ci£mWn 

a <^ { J; ^ a i*: ^ CD fSl „ 

4. m^±mm^\Ltzm^iz. ^3\:^titz^(DTm^mM^^mm 
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lid J: ^m^miL'?-(Dmmy3mo 
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